Introduction
In the coordination chem istry of gold(I) phos phine com plexes of the type (R 3P )2AuX it is often tacitly accepted, that these com pounds should be ionic in n atu re with a general form ula [(R 3P )2A u]+ X -. This sim plified picture is not tenable, how ever, and recen t w ork has provided a confusing variety of structures, including several im portant excep tions to this "ru le ": W hile bis(triraef/ry/phosphine)-gold(I) chloride is indeed ionic (in a bis-chloroform solvate) [1] , the phenyl analogue (R = Ph, X = Cl, m ono-benzene solvate) is not, but rath er shows a m olecular structure with a planar trico o r d inate gold(I) center [2] , The cyclohexyl analogue (R = cC6H n , X = Cl) is again ionic and linear at gold [3] . For X being a p o o r d onor like BF4~ or PF6-instead of chloride, it is less surprising that the com plexes ap p ear as ionic solids, and th ere is in fact virtually no exam ple for a m olecular struc tu re with these counterions [4 -6 ] . W ith p seudo halides like SCN~ both two-(ionic) and three-co ord in ate structures (m olecular) are known dependin g on the n atu re of R [7, 8] . B oth the d o n o r quality of X and the steric effect of R are thus m ajor factors contributing to the building of the structures, but packing effects including solvent m olecules are not neglegible.
We un d erto o k the prep aratio n and the d eterm i nation of the structure of the 2:1 com plex of tri-('butyl)phosphine and AuCl for two reasons: 1) W ith this "w ide-angle" tertiary phosphine [9] the * Reprint requests to Prof. Dr. H. Schmidbaur. steric effects should be at a m axim um , and there should be no escape for the system from building an ionic structure. 2) Such an ionic structure should include bis(phosphine)gold(I) cations strictly linear at gold(I) w ith a strong shielding of the m etal atom . This situation w ould therefore be sim ilar to th at in the isoelectronic, but neutral platinum (O) species [(R 3P )2Pt], which have a t tracted considerable interest in recent years as m odel systems for reactions at low -coordinate platinum in a low oxidation state [10] [11] [12] [13] [14] [15] .
The platinum com plex isoelectronic to the cat ion of the title com pound, [bis(tri-'butyl-phosphine)platinum (O )], has been prepared and its crystal structure determ ined [16] . It features a lin early tw o-coordinate platinum atom with P t -P distances of 2.249(3) A. The cyclohexyl analogue, how ever, is b en t at the platinum center [ P -P t -P 160.5(2)°, P t -P 2.231(4)Ä] [17] . A nalogous Pt(0) com plexes with "sm all-bite" bidentate di-tertiary phosphines can have even sm aller P -P t -P angles, and this constraint is associated with an intriguing aggregation of the m ononuclear com plexes th rough direct and short P t -P t contacts [18] . T hese P t(0 )-P t(0 ) interactions are closely related to the A u (I )-A u (I ) interactions found in the supram olecular aggregates of gold(I) com plexes ("auriophilicity") [1] .
Preparation and Properties of the Compound
Simple gold(I) chloride com plexes L -A u -C l with poor do n o r ligands L like carbon m onoxide, dim ethylsulfide, or tetrah y d ro th io p h en e react in stantaneously with tri-'butyl-phosphine to give the 1:1 com plex [('B u)3PAuC 1] described previously [19] and finally the 2:1 com plex [(fB u)3P]2AuCl in high yields. A ddition of one equivalent of the li gand to the 1:1 com plex also affords the 2:1 com plex. No 3:1 com plex could be detected. The 2:1 com plex is g enerated, too, in low yield, in the so dium borohydride reduction of the 1:1 com plex in ethanol, but separation of the p roduct is difficult owing to the presence of several o th e r species of very sim ilar solubility properties.
(L = CO, M e2S, C4H 8S etc.).
The 2 :1 com plex is isolated as dark red crystals (from dichlorom ethane/diethyl eth er), which d e com pose on heating above ca. 170 °C. It is soluble in chloroform , and solutions in CDC13 show a singlet resonance in the 'H -d eco u p led 31P N M R spectrum at d = 97.0 ppm at 25 °C. Satisfactory elem ental analysis has been obtain ed (E x perim ental).
The Crystal Structure of the 2:1 Complex
The crystal structure of the 1:1 com plex has been d eterm ined [19] . The stru ctu re is as ex pected, with a linear array of the heavy atom s P -A u -C l , and a strongly space-filling phosphine ligand, which is effectively covering up one co ordi nation hem isphere of the m etal.
The 2:1 com plex crystallizes (from C H 2C12/ E t20 ) , in the acentric space group P 2j3 with four stoichiom etric units in the unit cell. The lattice is com posed of non-coordinated chloride anions and [(fB u)3P]2A u + cations which have a crystallographic threefold axis passing through the gold atom and the two phosphorus atom s (Fig. 1) . The dim ensions of the tertiary phosphine ligands show no anom alies and resem ble those in the 1:1 com plex and o th er low -valent transition m etal com plexes, including the Pt(0) com plex m entioned in the Introduction [16] . The two A u -P distances [ A u -P l = 2.323(2), A u -P 2 = 2.321(2) Ä] are equal within the limits of the stan d ard deviations. The two tertiary phosphines are form ing co ordi nation hem ispheres about the gold atom which are . This may reflect the ex ceedingly strong relativistic effects operative for the elem ent gold, which are a pronounced local m axim um in this region of the Periodic Table [20] . The chloride anion appears to play no role w hatso ever in determ ining the structure of the counterion with its largest possible tertiary phosphine ligands. For the smallest tertiary phosphine, M e3P, an ionic structure is also found, with a quasi-linear two-coordinate gold center [1] . A slight deviation from linearity is noticeable there, however, which is clearly the consequence of the approach of the chloride anion [A u -C l = 3.167(1) Ä] to give a Tshaped heavy atom frame.
Experimental Part
General: The experim ents were carried out un d er an atm osphere of pure and dry nitrogen. (12) 3485 (7) 8601 (8) 4751 (5) 0.065(3) C (13) 1908 (6) 8699 (9) 5365 (7) 0.066(3) C (2) 1747 (4) 6622 (4) 9859 (4) 0.0227(12) C (21) 1369 (5) 7596 (5) 10148(4) 0.0337(14) C (22) 2804 (5) 6697 (5) 9947 (5) 0.034(2) C (23) 1374 (5) 5892 (5) 10551 ( Table I . F u rth er inform ation on the X -ray struc ture determ ination can be obtained from Fachinform ationszentrum K arlsruhe, G esellschaft für wissenschaftlich-technische Inform ation m bH , D-76344 Eggenstein-L eopoldshafen, on quoting the depository num ber CSD 58323, the nam es of the authors, and the journal citation.
